Aiming at the randomness of the output power of distributed generation, a method of transmission line overload risk assessment based on MLSI/PSO is proposed. Based on the traditional partial swarm optimization algorithm, the corresponding weights are selected according to the influence factors of each input quantity, and the calculation accuracy of the traditional point estimation method is improved to realize the overload risk assessment of transmission lines. The risk of transmission line overload in IEEE30 bus system with windsolar complementary generation unit is evaluated. The analysis results show that the proposed method has the characteristics of low calculation cost and high prediction accuracy compared with traditional point estimation method.
INTRODUCTION
Interconnected electric energy systems are regularly subjected to outages or overloading of generation and transmission line. The power system operation condition can often be alleviated by generation rescheduling and load shedding. Because of increasing competitive pressure in the electric industry, alleviation of overload is no longer be the only criteria, economic aspect is equally important aspect. With the increasing shortage of energy and the worsening environment, new energy generation systems represented by volts and wind power received people's attention [1] . Due to the mutual interaction between wind power and photovoltaic power generation Complementary, large-scale wind-solar hybrid power generation system is a kind of renewable energy efficient use of forms [2] [3] . Reliability and safety are main factors power system risks assessed, especially current renewable energy generation that are connected to a large power systems. Random light intensity and wind speed and intermittent, enabling photovoltaic power generation and wind power generation units to connect to the grid after that, it brings a lot of uncertain factors, how to quantify these impact of uncertainty on the reliability of transmission grid power is worth further Research [4] .
Many researchers studied [5] [6] details the calculation principle of the point estimation method, and two typical traditional point estimation methods of 2m and 2m+ 1 are given the basic calculation process. In [7] proposed voltage stability probability assessment consider the randomness of the branch fault, and the typical traditional point the estimation method is applied to the analysis of voltage stability of power systems. In. Literature [8] uses three analysis effect kinds of point estimation methods to complete become an estimate of the power flow, and estimate the PSO simulation for comparison, the error of 2m, 2m+1, and 4m+1 point estimation method is analyzed. And calculate the cost. In [9] proposed point estimation method with distributed power supply for distribution network reliability assessment model based on distributed random power output. These documents fully reflect the point estimate Wide application of the method, but based on the traditional point estimation method, no test considering the weight between the various inputs in the traditional point estimation method, the calculation accuracy of this point estimation method has not been greatly improved.
In [10] [11] details studies for the independent energy generation of new energy sources. System control strategy and energy storage system capacity optimization configuration method, but is not considering the power flow stability after the new energy is connected to the power system Sexual problems. In [12] [13] completed the electricity using traditional point estimation Force system load flow calculation, but does not involve wind, photovoltaic Power system power flow calculations such as new energy. In [14] [15] use the traditional point estimation method considers the wind power unit after it is connected to the power system. Distribution line overload risk assessment, but did not consider the complementary scenery the case of electrical unit access. New energy access to wind and solar hybrid power generation the risk of transmission line overload in the system Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from Permissions@acm.org. will have a great impact [16] , therefore, it is necessary to quickly assess the risk of overloading the transmission line. And improve the accuracy of the assessment [17] . This paper first improved the estimation method is proposed using MLSI/PSO estimation method is proposed. Analysis of the wind Photovoltaic power generation and wind power unit output power in a photo-complementary system based on transmission line overload risk in wind-solar complementary system with point estimation method of assessment. Finally, the proposed method used to verify the proposed wind and solar complementation. The method for risk assessment of transmission line overload in the system has been calculated this low and predictive accuracy is more accurate than the traditional point estimation method
RELATED WORK 2.1 The Estimation Method
The mathematical principle of the estimation method can be described as: by m random the input variable ( = 1,2, … , ) constitutes a random function = ( ) = ( 1 , 2 , … , ), the probability of random variables ( 1 , 2 , … , ) How to efficiently estimate the random function ( ) when the density distribution is known the value ( ) is calculated. By randomly entering the variable The probability density distribution ( ) is obtained Its high-order central moments, using these high-order central moments to construct a representation of General The estimated points , ( = 1, 2, . . . , ) of the rate distribution feature, namely:
) Among them is the power of Z; µ is the expected value of the input variable ; is the weight value of at , . Make:
is the standard deviation of the input variable . and , The value can be obtained by equation ( 
Maximum line stability index (MLSI)
The power system voltage stability problem has a close relation with the balance between the m+2 demand and the maximum loading of the system. The ability of system voltage to load variation influences the voltage stability and in time, a voltage collapse may occur in a high sensitivity load bus following a small increase in load demand. It is thought to be an effective and economical measure to preventing the system voltage at every load buses from passing the marginally stable point, to make sure that the voltage collapse events can be prevented. The formulation of the proposed voltage stability index called maximum power stability index (MLSI) starts with the transformation of a multiple-node network into a two-node equivalent At critical loading point the amount of load active power PL and maximum load active power PLmax has come to the same level. As such, this critical condition is used to define the collapse criterion of the stability index established as
The MLSI index value offers some information on the power system voltage stability. As voltage instability normally begins from local areas, different load buses may have a variety of index values.
Wind power unit output power
The output of the wind power unit is mainly affected by the wind speed . The output power of the wind power unit is [18] :
Where is the density of the air; A is the sweep of the turbine blade on the fan Area; is a dimensionless power factor. In general, the probability density function of wind speed can pass through Boolean distribution to describe, namely:
Where the shape is factor; is the scale factor. Usually, only the wind is considered the effect of speed on the output power of the wind power unit, at known wind speeds in the case, the wind power generation unit can be calculated according to Eq. (10). Output Power.
Photovoltaic power unit output power
There are many factors affecting the output power of photovoltaic power generation units. To have light intensity , photovoltaic cell array area and photoelectric conversion efficiency rate . In general, the output power of a photovoltaic unit is:
This paper only considers the light intensity to the output power of the photovoltaic unit.
The effect of general illumination intensity I follows the normal distribution ( , 2 ), ie:
In the case of known light intensity I, according to Eq.(12) to calculate the output power of the photovoltaic power unit
THE PROPOSED METHOD 3.1 Transmission line overload assessment
Line power flow value expectation and variance can estimated by, i.e:
It is known that the power flow value of a transmission line flow a normal distribution. The probability density function of the actual power flow of the transmission line can be obtained. Actual power flow probability density function ( ), which can calculate the risk assessment value of line ( ), namely:
Calculate the risk assessment value for the entire line:
The line overload risk assessment can be obtained. Calculation process of transmission line overload assessment in wind-solar complementary system the figure is shown in Figure 1 .
RESULT AND DISCUSSION

Parameters Setting
To verify the correctness of the proposed method, based on the IEEE 30-node wind-solar hybrid power generation system for overload transmission lines assessment. In Figure 2 , two photovoltaic power generation, rated the power is 8 MW and 10 MW, and another two wind power unit, rated power is 12 MW and 10 MW respectively. In order to Convenient calculation, unified use of the reference value, the reference power is 100 MVA, Other parameters of the system are referenced [19] . The randomness of the output power of the load and the conventional power generation unit considered as a fixed value, considering only photovoltaic power generation and wind power generation units. The impact of randomness on line overload risk. Assume photovoltaic 1 and light the light intensity of volts 2 flows the normal distribution N (1750, 1202), N (1730, 1502). The wind speed of the wind power unit v is subject to Weibull Distribution, wind speed 1 of wind power 1 Shape parameter k1= 6.25, proportional parameter. Table 1 shows the rated capacity values of the power flow of each line in the IEEE 30-node system. Only the rated load of the selected 9 lines is listed. The 2 + 1 point estimation method is closer to the PSO simulation results. This further illustrates that the improved point estimation method proposed in this paper is more traditional than the traditional one. The accuracy of the point estimation method is higher.
Overload risk assessment
The title According to the results of Table 1 and Table 2 , combined with equations (15) and (16), to get the tradition of each line, improve the 2 point estimation method and PSO the results of the overload risk assessment of the simulation method are shown in Table 2 . Taking the risk assessment value of PSO simulation as a reference, you can get the traditional 2m point estimation method and improve the 2m point estimation method the error of the road's overload risk assessment value is shown in Figure 6 .
Fig.6 Error analysis for traditional and proposed methods
As can be seen from Figure 6 , the error of the 2m point estimation result of Case 2 Less error than case 1, that is, improved point estimation method for transmission lines. Similarly, the risk assessment value of PSO simulation is used as a reference. The overload risk assessment values of 2m+1 point estimation methods can be obtained is shown in Figure 7 .
Fig.7 Error analysis for traditional and improved 2m+1 point estimation methods
It can be seen from Figure 7 that the errors of the two 2 + 1 points are estimated. The difference is small, but the risk assessment of the improved 2 + 1 point estimation method the value is more accurate. The error analysis in Figures 6 and 7 fully illustrates the point of improvement. The estimation method is superior to the traditional point estimation method in accuracy. Compare Figure 6 as can be seen from Figure 7 , the accuracy of the 2m+1 point estimation method is less than 2 . The accuracy of the method is high. In addition, although the PSO simulation is fine the degree is slightly higher than the point estimation method, but the calculation of the point estimation method is significantly smaller.
Conclusion
Overloading the transmission line Risk assessment, this paper proposes an improved point estimation method. Considering the influence of the influence factor of each input quantity on the weight, thus changing the calculation accuracy of the traditional point estimation method is good. The results of the example show that: compared in the traditional point estimation method, the proposed improved point estimation method has calculations. Small quantity, high precision of prediction accuracy compared with traditional point estimation method, Good enough for overloading transmission lines in wind-solar complementary systems Risk assessment.
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